UC カイソウ ト モノドロミー ホゾン ヘンケイ チョウキカ カンスウ カセキブンケイ スウリ ノ タヨウセイ by 津田, 照久
Title UC階層とモノドロミー保存変形, 超幾何函数 (可積分系数理の多様性)
Author(s)津田, 照久




















$a=0$ $q\equiv 0$ (
)
$\pi;q\mapsto-q$ , $a\mapsto-a$ ,
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( ) $KdV$
(1) $4 \frac{\partial v}{\partial t}=-6v^{2}\frac{\partial v}{\partial x}+\frac{\partial^{3}v}{\partial x^{3}}$
$\deg x=$ l, deg $t=3,$ $\deg v=-1$ (1)
$v(x,t)=(-3t/4)^{-1/3}q((-3t/4)^{-1/3}x)$ $q=q(x)$ PII
([11 ). (1) 2- $(n\geq n-1\geq\ldots\geq 2\geq 1)$
$KdV$
2- KP ([14] ). $T_{n}(x)$
( [8]).
II ( )
IV III, V, VI
([291 ). PIv $KdV$
KP – 3-
([9,16] ).








(2) $S_{[\lambda\mu]}=\det(\begin{array}{ll}q_{\mu_{l’- i+1}+i-j} i\leq l’p_{\lambda_{i-l’}-i+j} i>l’\end{array})$
$p_{n}=p_{n}(x)$
$e^{\xi(x.k)}= \sum_{n\epsilon \mathbb{Z}}p_{n}(x)k^{n}$, $\xi(x,k)=\sum_{n=1}^{\infty}x_{n}k^{n}$
$x=$ $(x_{1} , x_{2}, \ldots)$ $q_{n}=q_{n}(y)$ $p_{n}$ $x$
$y$ 2 $x=(x_{1}, x_{2}, \ldots),$ $y=(y_{1},y_{2}, \ldots)$
$\deg x_{n}=n,$ $\deg y_{n}=-n$
$S_{[\emptyset,\emptyset]}=1$ , $S_{[(1),\emptyset]}=x_{1}$ , $S_{[(1),(1)]}=x_{1}y_{1}-1$ ,






$GL_{r}$ $l+l’\leq r$ $[\lambda,\mu]$
$\rho_{[\lambda\psi]}$ tr $\circ\rho_{[\lambda,\mu]}=S_{[\lambda\mu]}$ $g\in GL_{r}$
$(t_{1}, \ldots,t_{r})$















(F) $\frac{d\Psi}{dz}=\sum_{i=0}^{N+1}\frac{A_{i}}{z-s_{i}}\Psi$ $(A_{l}:L\cross L$ $)$
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1: $KP$ UC
$\mathbb{P}^{1}$ $N+3$ $S=\{s_{0}=1, s_{1}, \ldots, s_{N}, s_{N+1}=0, s_{N+2}=\infty\}$
$z=p\in X=\mathbb{P}^{1}\backslash S$
(F) $\pi_{1}(X,p)$
$L$ ( ) (F) $s_{i}$
(F) $A_{j}=A_{j}(s)$ $s$ -
2( ). (F) $s_{i}$ $z$
$B_{i}(z)$
(D) $\frac{\partial\Psi}{\partial s_{i}}=B_{i}\Psi$

















UC $\{\tau_{m,n}(x,y)\}$ : $E\tau_{m,n}=d_{mn^{T_{m,n}}}$
: $\tau_{m+L,n}=\tau_{m,n+L}=\tau_{m,n}$
$E= \sum_{n=1}^{\infty}(nx_{n}\frac{\partial}{\partial x_{n}}-ny_{n}\frac{\partial}{\theta y_{n}})$
$ES_{[\lambda\mu]}=(|\lambda|-\#\ell|)S_{[\lambda\psi]}$
$x_{k},$ $y_{k}$ $t=(t_{0}, t_{1}, \ldots, t_{N})$











$($ 1, 1, $\ldots,$ $1),$ $(1,1, \ldots, 1),\underline{(L-1,1),\ldots,(L-1,1)}$
$N+1$
$\mathcal{G}_{L,N}$
$({}^{t}H_{L,N})$ $\frac{\partial q_{n}^{(i)}}{\partial s_{j}}=\frac{\partial H_{j}}{\partial p_{n}^{(i)}}$, $\frac{\partial p_{n}^{(i)}}{\partial s_{j}}=-\frac{\partial H_{j}}{\partial q_{n}^{(i)}}$ $(\begin{array}{l}1\leq i,j\leq N1\leq n\leq L-1\end{array})$
$s_{i}H_{i}= \sum_{n=0}^{L-1}e_{n}q_{n}^{(i)}p_{n}^{(i)}+\sum_{j=0}^{N}\sum_{0\leq m<n\leq L-1}q_{m}^{(i)}p_{m}^{(J)}q_{n}^{(\int)}p_{n}^{(i)}+\sum_{j=0(j\neq i)}^{N}\frac{s_{j}}{s_{i}-s_{j}}\sum_{m,n=0}^{L-1}q_{m}^{(\iota)}p_{m}^{(j)}q_{n}^{(J)}p_{n}^{(i)}$
$s_{0}=q_{n}^{(0)}=q_{0}^{(\iota)}=1,$ $p_{n}^{(0)}= \kappa_{n}-\sum_{i=1}^{N}q_{n}^{(\iota)}p_{n}^{(i)}$ ,
$p_{0}^{(i)}= \theta_{i}-\sum_{n=1}^{L-1}q_{n}^{(i)}p_{n}^{(i)}$ $q$ $p$







$\prime H_{L,N}$ UC $\tau$
(4) $q_{n}^{(i)}=( \frac{t_{i}}{t_{0}})^{n}\frac{\sigma_{n,-n}(\theta_{i}+1)\sigma_{0,0}(\theta_{0}+1)}{\sigma_{0.0}(\theta_{i}+1)\sigma_{n,-n}(\theta_{0}+1)}$ , $q_{n}^{(\iota)}p_{n}^{(i)}= \frac{\theta_{i}}{L}\frac{\sigma_{n-1,-n-1}(\theta_{i}-1)\sigma_{n,-n}(\theta_{i}+1)}{\sigma_{n,-n-1}\sigma_{n-1,-n}}$
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$(m,n)$ (2, 2) q- VI
$(q-P_{VI})$ $\overline{f}=\frac{c_{1,1}}{f}\frac{(\alpha g-1)(g-c_{1,2}\beta)}{(g-\alpha)(\beta g-c_{1,2})}$ , $\overline{g}=\frac{c_{1,2}}{g}\frac{(q\gamma\overline{f}-1)(\overline{f}-c_{1,1}\delta)}{(\overline{f}-q\gamma)(\delta\overline{f}-c_{1,1})}$




$N$ $F_{L,N}(\alpha,\beta,\gamma;s)$ $(a)_{n}=\Gamma(a+n)/\Gamma(a)$ (


















$\Omega^{p}(*D)=$ { $D$ $p$- }
$\lambda_{k}=\{\begin{array}{l}\alpha_{k}-\gamma_{k+1} (k\neq L-1), \mu_{k}=\gamma_{k}-\alpha_{k},\alpha_{L-1} (k=L-1)\end{array}$ $v_{i}=-\beta_{i}$
$1/\Phi$ $U$ $l$ ( $\mathcal{L}^{\vee}$ )
( ) :
(i) $\dim H^{p}(U,\mathcal{L})=\dim H_{p}(U,\mathcal{L}^{\vee})=\{$ $0N(L-1)+1$ $(p\neq L-1)(p=L-1)$
(ii) $H^{L-1}(U,l)\cong\Omega^{L-1}(*D)/\nabla\Omega^{L-2}(*D)$ $N(L-1)+1$
$\varphi_{0}$ , $\varphi_{n}^{(i)}=\frac{du_{1}\wedge\cdots\wedge du_{L-1}}{u_{L-1}(1-s_{i}u_{L-1})\Pi_{k\neq n}(u_{k-1}-u_{k})}$ $(\begin{array}{lll}1 \leq i\leq N1\leq n\leq L-1 \end{array})$
$\nabla=d+$ dlog $\Phi\wedge$
(iii) $H_{L-1}(U,\mathcal{L}^{\vee})$ $=U\cap \mathbb{R}^{L-1}$
$\Delta\in H_{L-1}(U,l^{\vee})$
$y_{0}= \int_{\Delta}\Phi\varphi_{0}$ , $y_{n}^{(i)}= \int_{\Delta}\Phi\varphi_{n}^{(\iota)}$
$(s_{i}-1) \frac{\partial y_{0}}{\partial s_{i}}=\beta_{i}(-y_{0}+\sum_{m=1}^{L-1}y_{m}^{(\iota)})$ ,
$\cdot$
$(s_{i}-s_{j}) \frac{\partial y_{n}^{(j)}}{\partial s_{i}}=\beta_{i}(y_{n}^{(l)}-y_{n}^{(j)})$ ,
$s \frac{\theta y_{n}^{(i)}}{\iota_{\partial s_{i}}}=-\alpha_{n}y_{n}^{(i)}+(\gamma_{n}-\alpha_{n})\sum_{m=n+1}^{L-1}y_{m}^{(\iota)}+\frac{\gamma_{n}-\alpha_{n}}{s_{i}-1}(-\mathcal{Y}0+\sum_{m=1}^{L-1}y_{m}^{(i)})+\sum_{j\neq i}^{N}\frac{\beta_{j}s_{j}}{s_{i}-s_{j}}j\overline{-}1(y_{n}^{tr)}-y_{n}^{(\iota)})$
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4.
$ff=f(s;\Delta)=^{T}(y_{0},y_{1}^{(1)},\ldots,y_{L-1}^{(1)},$ $\ldots,y_{1}^{(N)},$ . .., $y_{L-1}^{(N)})$
$N(L-1)+1$
(P) $dy=\sum_{0\leq i<j\leq N+1}C_{ij}d\log(s_{j}-s_{j})y$
( $C_{ij}$ $\alpha_{n},\beta_{n},\gamma_{n}$ 1 ).
(P)
$y_{0}=cF_{L,N}$ ,
$y_{1}^{(\iota)}= \frac{\gamma_{1}-\alpha_{1}}{7\iota}cF_{L,N}\wp_{i}+1,$ $\gamma_{1}+1)$ ,
$y_{2}^{(\iota)}= \frac{\alpha_{1}(\gamma_{2}-\alpha_{2})}{\gamma_{1}\gamma_{2}}cF_{L,N}(\alpha_{1}+1,\beta_{i}+1, \gamma_{1}+1,\gamma_{2}+1)$ , . ..
$y_{n}^{(\iota)}= \frac{\alpha_{1}\cdots\alpha_{n-1}(\gamma_{n}-\alpha_{n})}{\gamma_{1}\cdots\gamma_{n}}cF_{L,N}(\alpha_{1}+1, \ldots, \alpha_{n-1}+1,\beta_{i}+1, \gamma_{1}+1, \ldots,\gamma_{n}+1)$ , ...
$c= \prod_{k=1}^{L-1}\Gamma(\alpha_{k})\Gamma(\gamma_{k}-\alpha_{k})/\Gamma(\gamma_{k})$ ( A) $y_{n}^{(i)}$
$\mathcal{Y}0$
6 $H_{L,N}$





$q_{n}^{(i)}=0$ , $p_{n}^{(i)}=- \theta\frac{y_{n}^{(i)}}{\iota_{\mathcal{Y}0}}$
$\{y_{0},y_{n}^{(i)}\}$ (P) $\alpha_{n}=e_{n}-e_{0},$ $\beta_{i}=-\theta_{i}$,
$\gamma_{n}=e_{n}-e_{0}-\kappa_{n}$
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$P_{VI}(=H_{2,1})$ , $(=H_{2,N})$ Fuchs [51 [17]









$F_{L,N}( \alpha_{1}+1, \ldots,\alpha_{L-1}+1,\beta_{i}+1,\gamma_{1}+1, \ldots,\gamma_{L-1}+1)=\frac{\gamma_{1}.\cdot.\cdot.\cdot\gamma_{L-1}\partial F_{L,N}}{\alpha_{1}\alpha_{L-1}\beta_{i}\partial s_{j}}$.
$\epsilon_{j}$
$L$ $\alpha_{k}-\gamma_{n}(k=1, \ldots, L-1)$ $\sum_{i=1}^{N}\beta_{i}-7n$ $j$
$\epsilon_{j}’$ $\gamma_{k}-\alpha_{n}(k=1, \ldots, L-1)$ $1-\alpha_{n}$ $j$
B $KP/UC$
1 $KP/UC$
( 2,3 [27] ).
6. $P_{\mathbb{I}},$ $P(A_{L-1}^{(1)}),$ $P_{m}$- $KP$ 2, $L(\geq 3),$ $L(\geq 2)$
$P(A_{[be]-1}^{(1)})$ Pvr UC $(L,L)$ 1.
$\downarrow\overline{\equiv\circ}B\Leftrightarrow P(A^{(1)_{1}}) fA_{L-1}^{(1)}$ [15], $L$ [3, 30] Pm-
$P_{m}$ $\ovalbox{\tt\small REJECT}$
$\Re_{\mathscr{X}}^{-}$ $(2L-2$ $)$ KP [4, 20, 31]. $P_{VI}$. $(=H_{L,1})$





$KP$ $P_{II}$ $P(A_{L-1}^{(1)})$ Ablowitz-Segur [1]
[16], Schiff [18]
$P_{I}$ KP 2- : $\partial_{\mathcal{T}}/\partial_{X_{2}n}\equiv 0$ : $L_{-2^{\mathcal{T}=C\mathcal{T}}}$
: $x_{n}=0(n\neq 1,5)$ $([2,7,11]$ $)$ .
$L_{-2}=X_{1^{2}}/2+ \sum_{n=1}^{\infty}(n+2)x_{n+2}\partial/\partial x_{n}$ $z=k^{2}$
$Z=\infty$ 5/2 $2\cross 2$
C
(2)
$\lambda=(\lambda_{1}\geq\cdots\geq\lambda_{l})$ $r$ $(i, i)$








$\lambda=$ $(m_{1},1m_{r}|n_{1}, \ldots,n_{r})$ ,
$\mu=(\tilde{m}_{1}, \ldots,\tilde{m}_{\overline{r}}|\tilde{n}_{1}, \ldots,\tilde{n}_{\overline{r}})$
$S_{[\lambda\mu]}(x,y)=\det(h_{-}^{x)}h_{m_{i},n_{J}}^{(x)}m’ n’$ $j\leq r<ii,j\leq r$ $h_{-}^{(y’}h_{m_{i-r}}^{(x,y_{\frac{}{n}})}m_{i-r},\overline{n}_{j-r}$
,
$r<i,ji\leq r<j)_{1\leq i,j\leq r+\overline{r}}$
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